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At first blush, one should think that this side of social science is much less critical for the law than the normative side. Why is it that, nonetheless, resistance against taking the social sciences seriously for descriptive purposes is no less pronounced? This could, of course, in and of itself be the topic of a study by a social scientist. An economist could flesh out the incentive effects of opening up legal discourse to the language and the methods of the social sciences. A political scientist could analyse the battle over methodology as a battle over power, within the discipline, but also in the legal community more generally, and in the political arena at large. A sociologist could describe traditional legal methodology as a tool for community building and enculturation. The following is informed by these perspectives. But this is a paper by a lawyer. I want to understand why so many of my colleagues are so reluctant. I want to distinguish more from less legitimate reasons for this reticence. I ultimately want to argue with my colleagues: even if I am making the case for scepticism as strong as possible, there is still room for us lawyers to take the social sciences seriously. I am thus not a disinterested anthropological observer, studying the peculiar discourse of the legal tribe. I am a member of this tribe, in all honesty arguing for a change in discourse.
If one wants to convince, one should not appear biased. Specifically, one should argue with the opposite view where it is strongest. In ideal types, a legal academic may define her task in three ways: she may contribute to the evolution of doctrine; she may advise courts and policy-makers how to make new law; and she may study legal phenomena as an outside observer. The case against openness for empirical and analytic methodology from the social sciences is strongest if one adopts the first task definition. Consequently, I am focusing on the interface between descriptive social science and the application of legal rules. Actually, the case becomes even stronger if one focuses on the customer of academic doctrinal work, i.e. the courts, administrative authorities, or the attorneys of those arguing before these legal decision makers. I do thus start form the idea that the results of legal academic work should ultimately be marketable in legal practice. I am exploring why legal practice might find it difficult to digest rigorous descriptive social science. I try, however, to show that this does not imply that descriptive social science should be banned altogether. Rather, one must carefully design appropriate interfaces. This has implications for the division of labour between legal practice and academia.
It would not be difficult to write a complementary paper, vigorously arguing for the integration of rigorous descriptive social science into law. After all, the social sciences have adopted their empirical and analytic methodologies for good reason. Rhetorically, the point could be made even stronger by confronting concrete instances of erring legal intuition with methodologically sound scientific criticism. I will not be doing that here. Basically I take it for granted that social scientists are experts in their domains, and that the quality of legal decisions could be improved if this expertise were to have an impact. For this is not where the problem is. There is, of course, sheer legal ignorance. But it is not a worthy topic for a scholarly paper. Ignorance is best combated by teaching, maybe accompanied by a little prodding and nudging. Such calls for scientific betterment will, however, not do where the reluctant discipline is raising potentially legitimate concerns. Finding out whether there are such concerns is the purpose of this paper.
Social science is as little uniform as is law. Quite a few of the legal concerns with descriptive social science are raised by critics in these fields as well (characteristic pieces include LEAMER 1983; MCCLOSKEY 1998; MCCLOSKEY and ZILIAK 2001) . When social scientists are asked to give policy advice, or to help firms choose their strategies, their customers sometimes raise concerns not so dissimilar from the legal ones. Fencing the law off from the social sciences, or transforming the findings such that they become easier to digest, is therefore not the only option. Lawyers, however, will not often be in a position to insist that the descriptive input from a social science be more appropriate for their purposes. In exploring the concerns, I will therefore assume "normal" social science. Since I am interested in legal reticence, I will not explore a complementary question: would social scientists have good reason to resist being instrumentalised by lawyers?
The paper starts by illustrations from legal practice (Section II). The bulk of the paper explores the legitimacy of concerns (Section III). Thereafter, the main arguments in favour of integrating rigorous descriptive social science into law are briefly summarised (Section IV). This sketch highlights that the law must strike a balance. In the case at hand, how much is to be gained from taking formal science on board? How can the risks for the proper functioning of the law be minimised? There is no one-size-fits-all solution. Integrating formal social science into law is itself an art (Section V).
II. Illustrations from Legal Practice
"Lip service notwithstanding, there is surprisingly little interest in methodologically controlled empirical social science" (LEPSIUS 2005:12) . "It may be doubted, however, that the methods employed in empirical social science could, or should for that matter, be easily integrated into the arsenal of jurisprudence" (see also HOFFMANN-RIEM 2001:10; HOFFMANN-RIEM 2004:62 note 138) . These two citations certainly offer a fair characterisation of the predominant attitude in the German legal community. As demonstrated by the law and economics (see only COOTER and ULEN 2004) and the empirical law movements (see only KLERMAN and MAHONEY 2004) , American legal academia is definitely more open. But there too, rigorous methodology from the social sciences rarely travels into actual legal decision making. The proponents of such methods proudly make claims as modest as "the law of contract has, in fact, been informed by efficiency considerations, even if judges and lawyers may have found it difficult to articulate the underlying economic premises of the law" (POSNER and ROSENFIELD 1977:89; see also VISCUSI 2001:114 and passim) . If one asks those who are at the cutting edge of law and economics scholarship about its impact on legal practice, they readily admit that the courts simply do not care.
There are, however, exceptions. The willingness of the courts to rely on the natural sciences is quite pronounced (LEPSIUS 2005:4) . In so doing, the courts carefully report and discuss the methodological conditions for the legally relevant findings. For instance, the German Bundesgerichtshof painstakingly investigates the findings concerning the ability to drive under the influence of alcohol. 1 Even more revealing is a decision holding the producer liable under criminal law for having sold a timber preservative. The court says the producer has willingly taken into account that users fall ill. Not surprisingly, it was not possible to prove the exact mechanism by which the chemical impacted on users' health. This did not bother the court. The court was content with the application of the methodological standards of the pertinent natural sciences.
2
Similar decisions are to be found in the jurisprudence of the Bundesverfassungsgericht. When corroborating the criminal sanctions against consuming cannabis, the court widely discussed the relevant findings from the literature. 3 It did the same when regulated access to the professional care of the elderly came under attack. In this ruling, the court extensively reported statistical data and model calculations on the demographics of the Federal Republic. 4 Finally, a decision by the Spanish Supreme Court is striking. It is again taken from a criminal case. The defendants had marketed contaminated edible oil. Again, causality was disputed. The court allowed statistical evidence (cf. KOEHLER and SHAVIRO 1990) . "To find causality [...] it is not necessary to know the exact mechanism by which the effect has been brought about, as long as a correlation or the nexus between the relevant events could be found, and alternative causes can be excluded".
5
Openness to the methodological standards of the social sciences is a different matter. One noteworthy exception stems from antitrust (cf. BÖGE 2004) . A couple of years ago, the European Commission ushered in a "more economic approach" to European antitrust. 6 A visible sign of this is the new position of a chief economist in the Competition Directorate General. With this approach comes a greater openness to the methodology prevalent in academic economic thinking about antitrust issues (HILDEBRAND 2002; NITSCHE and THIELERT 2004) . The European Court of First Instance seconded by giving the Commission greater leeway with respect to methodology.
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III. Problems with Integrating Rigorous Descriptive Social Science into Law
Some of the reasons for the legal reticence to rigorous social science methods are down to earth. Most lawyers lack the necessary expertise (discussed in Section 1 below). They fear that judicial power might erode (Section 2). Other reasons carry greater weight. By accepting alien methodology, lawyers might unwillingly take value judgments on board (Section 3). Most importantly, the legal task is fundamentally different from the task of a social scientist (Section 4). Related to this, lawyers define the situation in a way that differs from the definitions prevalent in the social sciences (Section 5). For both reasons, practical, not theoretical, reasoning is called for (Section 6). Actually, judicial psychology responds to this need (Section 7). A further problem originates in the, usually low, compatibility of doctrinal strictures with the strictures from formal social science (Section 8). Procedural rules make it difficult to take social science on board (Section 9). The autonomy of the legal system is to be respected (Section 10). Finally, the law purposefully has a fuzzy goal function. Some of the goals beyond effective governance do not marry well with formal social science (Section 11).
Lack of Expertise
"Judges are no economists" (EIDENMÜLLER 1995:427) . The bottom line is as simple as that. Even if some of them go back to class, as a famous group of American judges did, the judiciary as a body cannot be expected to possess the mathematical and statistical skills that are standard in the advanced social sciences. Neither are they trained in the rigorous methods of qualitative empirical work (see KING, KEOHANE et al. 1994) , or in the elaborate conceptual architecture of informal explanatory paradigms, like systems theory (for an introduction see LUHMANN 1986). In the long run, this might change. All top US law schools have faculty members with impressive modelling skills. Many of these schools have even given up teaching a general course in law and economics, since the approach has become pervasive. Nonetheless, the social sciences are bound to be permanently ahead of legal practice. Cutting-edge approaches in microeconomics, like mechanism design (FUDENBERG and TIROLE 1991) , have only very rarely been applied in the law as yet. Statistical methods are only now gaining influence in the law schools (for an example see again KLERMAN and MAHONEY 2004) . Behavioural law and economics is a fairly recent movement (SUNSTEIN 2000a) and so forth.
The lack of expertise may have unwanted side-effects. Reluctance may result from ignorance, rather than deep conviction. Misunderstandings are not unlikely. When first confronted with a rational choice model, most lawyers take for normative what is meant to be analytic ( VAN AAKEN 2003) . On the analytic side, they start debating the Homo oeconomicus assumption (at a fairly advanced level GRÖSCHNER 1998). They usually take methodological individualism for a statement about reality. It takes time before they understand the two classic arguments in defence of this methodology: even if wrong in individual cases, the assumption might still hold in the aggregate. In designing institutions, the risk of egoism might matter asymmetrically (FRIEDMAN 1953; BECKER 1976) . Unless explicitly educated otherwise, lawyers may fall prey to their intuitions. Before one has seen the evidence, it in particular is hard to believe that statistics usually outperform experts (MEADOW and SUNSTEIN 2001; SUROWIECKI 2004) . The main purpose of economic argument is not to pin down linear causality. Rather economists search for equilibrium. They thus aim at clarifying the interdependence between the action of several (groups of) actors.
A last concern carries greater weight. Lawyers rightly sense that mathematics and statistics are foreign languages, as are the conceptual languages used in informal analysis. Lawyers are trained to see language as a powerful tool. They know only too well how easily language can be employed for strategic purposes. And they have seen often enough how important it is to listen carefully. If a nuance is missed, the case may well be lost. In all honesty, modellers and statisticians must admit that the pitfalls of their respective languages are no smaller in this respect. If the methods from empirical and analytic social sciences were allowed in court, those adept in these technologies would have a strategic advantage. If the issue is important enough, the opponent would react by also hiring social scientists. But this mechanism would only work if both parties could invest sufficient resources. At any rate, it would result in an arms race. More importantly, professional judges would often not have the expertise to counteract such movements.
Loss of Judicial Power
Since the formation of modern law in the Roman Empire, lawyers have always been close to power (SCHIAVONE 1991) . In the US, it is the hallmark of critical legal studies to trace power politics under the guise of legal benevolence (KELMAN 1987) . It is therefore not far-fetched to speculate that some lawyers might repel the social sciences because they anticipate an erosion of legal power (LEPSIUS 2005:10) . Specifically, for that reason, lawyers might dislike formal methodology. It entails a double risk. Outsiders not under the control of the legal community could pass through doctrinal fences. Even worse, alien, but rigorous, methods would endow them with weapons, the effect of which the ordinary lawyer is neither able to predict nor to counteract. But, of course, maintaining the power of a profession is not a legitimate aim as such. The profession would have to show that alternative institutional arrangements serve society worse than the lawyers do.
Implicit Value Judgments
Law and economics scholars rightly spend much time and effort carrying home the distinction between positive and normative analysis. There is, of course, normative welfare economics (BAUMOL 1965; NG 2003) . It is, at the least, consequentialist, if not openly utilitarian. Lawyers often have good reason to resist allocative efficiency as the only, or even as the predominant, normative goal (EIDENMÜLLER 1995) . But descriptive analysis, based on methodological individualism, is a different matter ( VAN AAKEN 2003) . In principle, such analysis is agnostic with respect to goals for legal policy-making. It is a conceptual tool for understanding incentives and how they are changed by legal intervention.
However, in more subtle ways, methodology may be linked to normative goals. A seemingly farfetched parallel helps elucidate the point. The performance of weather forecasters in the Denver airport was tested under two conditions: in ordinary circumstances, and under experimentally induced stress. Stress had two effects. Forecasters became significantly more accurate, but also more risk averse. They thus sent more planes away for fear of severe weather than in the no stress condition (HAMMOND, HARVEY et al. 1992) . Choosing between the concomitant risks of false positives versus false negatives is a normative question (LEVI 1962) .
In the experiment, better decision quality was thus not normatively neutral. Taking the rigorous methods from the social sciences on board could have the same effect on legal decision making. Statistics are on average more accurate than experts (see again MEADOW and SUNSTEIN 2001) . But statistics need sufficiently large samples of quantitative data (HAYS 1994) . 8 Otherwise, results are not significant. Statistical accuracy thus comes at a double price. The investigation is biased in favour of quantitative data, at the expense of qualitative analysis. Moreover, statisticians will seek out large samples, at the expense of local effects. This is not a merely theoretical concern. It is at the heart of the American dispute over cost-benefit analysis. In order to increase rationality and political control, the Environmental Protection Agency is under an obligation to carry out such analysis. 9 Critics have pointed to the fact that this has resulted in giving the measurable death toll excessive weight in policy-making. Other deteriorations of health are not so easily quantified. Even less do non-health risks, like the overall impact on nature as a complex system, lend themselves to quantification (HEINZERLING 1998; DRIESEN 2000; ACKERMAN and HEINZERLING 2002) .
Rigorous modelling may have a similar effect. It indubitably increases accuracy in assessing causal relationships and it helps pinpoint interdependencies. The rational choice model is a powerful tool for understanding the mechanics of strategic interaction. For many social problems, this is an elucidating perspective. However, strategic interaction is but one aspect of social life. People do not only care about their individual well-being, however defined. It is equally justified to portray them as social animals (ARISTOTLE and KENYON 2003) . As such, they care about relative position, not only about absolute utility (TVERSKY and SIMONSON 1993) . This is how the empirically strong fairness inclinations differ from preferences (FEHR and SCHMIDT 2000) . Also, not all social problems are exclusively motivational in nature. Often, forging a joint understanding of the situation is at least as important (HEINER 1983; ENGEL 2005) . Under real-life conditions, analysing the underlying conflict of interests is often not paramount. It would only matter once open, violent conflict has been tamed (FARNSWORTH 2000; ENGEL 2003) .
Such objections would be less important, were there sufficiently powerful conceptual tools for drawing alternative analytic pictures. Admittedly, due to developments like behavioural economics, the situation is improving (see e.g. FEHR and SCHMIDT 1999; TIROLE 2002) . But it is still far from balanced. This is not surprising. Scientific disciplines are social endeavours. This makes them path dependent (KUHN 1962) . Economics has been extreme in this respect. For more than a century, buying into the rational choice model has been the easiest way to make a career in the field. This deliberate narrow-mindedness has resulted in the outstanding quality of rational 8 KING, KEOHANE and VERBA Designing Social Inquiry (1994) COLEMAN 1990 ). Ironically, excellent quality is nowadays the strongest impediment to embracing rational choice methodology in law. When lawyers do so, they must strive hard to balance out rational choice findings. The competing aspects or concerns can hardly ever be formulated in comparable quality.
Analysis vs. Decision Making
Much of the reluctance to integrate rigorous methodology from the social sciences into legal reasoning may be put down to one difference: social scientists and lawyers have different tasks. Social scientists want to explain social phenomena. They want to test their hypotheses. Occasionally, they also engage in prediction. Lawyers, however, want to take decisions. Of course, not all lawyers have decision-making power. Judges, administrative authorities and the legislator do. Counsels and the Attorney General take part in a formal procedure that leads to decision making. When they help the parties draft legal instruments, lawyers anticipate future authoritative decisions, or they prepare to prevent them. A similar subsidiary role for future decision making is also assumed by all those academic lawyers who do doctrinal work.
The task difference has many facets. Both tasks have different objects (treated in Section a below). In decision tasks, implicit knowledge plays a legitimate role (Section b). The different tasks are accompanied by different disciplinary norms (Section c). Methodological orientations differ profoundly. While most social science aims at falsification, most legal science is hermeneutical (Section d). The social sciences and law differ in their attitudes towards certainty (Section e) and social construction (Section f). While the majority of social scientists take objectivity to be the supreme goal, lawyers predominantly pursue truth (Section g). This difference translates itself into a very different role of judgment (Section h). While social scientists are observers, most lawyers explicitly or implicitly are actors (Section i). The differences play themselves out with respect to all the elements of the process of decision making (Section j).
a) Object of Study
The theory/practice divide has many facets. It starts with the object of study. Ultimately, all legal work must be helpful in deciding cases. It is thus a real-life conflict that determines relevance. The more rigorous the method, the more remote the concrete conflicts become from work in the social sciences. As illustrated by most papers published in the esteemed economics journals, the standard topic in the social sciences is one precisely defined causal or interdependent relationship. Metaphorically speaking, a social scientist excels in making everything black or white. Contrary to this, lawyers are masters in handling superimposed shades of grey.
Precision comes at a price. "The best theory depends on one's trade-off between parsimony and fit" (HARLESS and CAMERER 1994:1285) . There is thus a trade-off between quality and scope.
High-level precision results from decontextualisation. All models rest on assumptions. They need not be counterfactual, but they are bound to be less complex than the real-life phenomenon under study. All social science is an exercise in strictly controlled partial analysis. Sharp conceptual tools from the social sciences allow us to see implications that would remain fuzzy if not invisible otherwise. Mathematics in particular permits us to precisely handle a degree of complexity unmatched by verbal discourse. Take marginal analysis, or the analysis in n-dimensional space as illustrations (more from SIMON and BLUME 1994). But along with mathematical formulation, many of the nuances of the real-life phenomenon get left aside. Consequently, mathematical modelling, like any other rigorous analytic method, imposes a stricture on legal decision making that is absent in the traditional, doctrinal mode. Of course, nuances might come back if several models are applied to one and the same phenomenon. But this requires a level of expertise unlikely in lawyers, and often not present in social scientists either. When they adopt social science methods, lawyers thus run the risk of defining the problem in an inappropriately narrow way. They are in danger of trading macro adequacy for micro precision.
A related point is this: most social scientists are better at sophistication in modelling than they are at the art of modelling (for a nice exception see HALLERBACH and SPRONK 2002) . Their disciplinary background tends to pay them a smaller premium for sensitivity with respect to ecological validity and robustness. This may lead to an inappropriate focus on the existing, welldeveloped models. Typically, modellers are not particularly inclined to develop new models from scratch in order to capture a hitherto neglected, but ecologically important, aspect of reality.
b) Openness to Implicit Knowledge
Most people successfully navigate their social relations with very few if any conceptual tools from the social sciences to support them. This by no means implies that these conceptual tools are wrong or inappropriate. But the observation is evidence of the fact that people know many things implicitly that social scientists have been able to couch in rigorous terms. In this respect, lawyers are typically like laypeople. Very often, when the social sciences come up with a new brilliant insight, some lawyers grumble: we knew it all along. Of course, with precise terms, one understands a phenomenon much better (COWAN, DAVID et al. 2000) . Also, the fact that some lawyers in some conflicts have found it useful to bring forward an argument does not mean that it has become the acquired wisdom of the legal community. But the observation has a disturbing implication. The lawyers, and laypeople for that matter, knew it even before the social sciences had forged the tools. There is no reason to believe in the impossibility of further progress in the social sciences. Consequently, openness to implicit knowledge insures the law against falling prey to the current inabilities in the social sciences. More disturbingly even, there may be a trade-off between precisely handling what is already understood, and neglecting what is not. The higher the premium on methodological rigour in the law, the more difficult it becomes to harness the existing implicit knowledge to improve decision quality.
c) Different Disciplinary Norms
Science is a social endeavour; the point has already been made. It has a further implication. All social interaction relies on social norms (MARCH and OLSEN 1989; POSNER 2000a) . Science is no exception to this. Disciplinary norms provide individual scientists with a benchmark. For instance, economists learn that the easiest way to earn themselves praise and a career is with advanced mathematical modelling. Their discipline thus teaches them to develop a taste for conceptual high-tech. When they select a topic, they choose it such that it allows them to demonstrate their modelling skills. The professional norm for the law is different. It is to treat the parties as best one can.
Along with this goes what has long been called professional deformation (LANGEROCK 1915) . Having recourse to the categories dominant in one's field is no longer a conscious decision. Professional training has endowed the individual with a selection bias. For instance, a good economist becomes hyper-sensitive to incentive problems. After a while, it becomes difficult for her to see the world through a different lens. The social sciences themselves are rightly not too much concerned with such observations. Ultimately, such blinkers may even spur disciplinary progress. But for the decision-making task of the law, bias and narrow-mindedness are much less acceptable.
d) Falsification vs. Hermeneutics
The difference between explanation or prediction and decision making translates itself into a fundamental difference in methodology. At the heart of the scientific method is falsification (POPPER 1935) . The standard design is a hypothesis, derived from a thorough theoretical framework, and tested empirically. Predictions are derived from hypotheses tested in other contexts. Recently, there have been attempts to reintroduce hermeneutics into the social sciences. But this is a vigorously disputed affair (MANTZAVINOS 2005) . The law could not be more different. Many lawyers may not have heard of the term, let alone read the philosophical classics (canonical DILTHEY 1923) . But most of them have had access to disciplinary adaptations (remarkable ENGISCH 1983).
Most importantly, however, hermeneutics is what lawyers are doing day to day when applying doctrine. This is most obvious in the civil law countries. Here, the typical source of law is statute. The general, abstract rule is applied to the case. The case is bound to possess many more features than are relevant for the rule. Actually, solving the case is an exercise in looking back and forth between the body of rules and the features of the case. A decision is reached when both can be matched by what legal methodology calls a syllogism. Actually, doctrine in the common law countries is not fundamentally different. The only difference is this: in a first step, the abstract rule must be distilled from previous decisions.
Hermeneutics is fundamentally different from falsification. Hermeneutics is a matching exercise. In going through the hermeneutical circle, both the (statutory) text and the facts of the case re-main fairly flexible. It is only after the decision maker has settled down for one specific match between a certain reading of the text and a certain selection of the facts that the relationship between text and facts can be exactly described. The chosen match is almost never just right; it is the best this legal actor has been able to come up with. After the fact, it may not seem difficult to integrate descriptive methods from the social sciences. They show up at a precise point of either the establishment of the relevant facts, or the interpretation of the pertinent rules. But for the hermeneutical method, process is at least as important as outcome. And the characteristic rigour of descriptive social science methods squares poorly with hermeneutical process.
e) Different Attitude Towards Certainty
The different disciplines assume different attitudes. The attitude towards certainty may be characterised as follows: law starts from the assumption of fallible certainty, whereas the social sciences are built on the idea of methodologically controlled degrees of uncertainty. A lawyer takes for granted that her decision may be false. But she takes the decision nonetheless, and she is trained to present it as final -for the time being. It may be overturned by higher courts. The legislator may change the decisive rule, such that similar cases will be decided differently in the future. The same may happen if jurisprudence develops. But none of this makes the original decision less binding, and the judge less convinced of having found the correct solution to the case.
The different attitude in the social sciences is best characterised by a statistical test. Its very mechanics are built on an attempt to falsify. If the hypothesis is that A causes B, the statistical test runs as follows: assume that A is irrelevant for B. Make an experiment with two treatments. In treatment 1, A is present. In treatment 2, A is absent, all other things being equal. If A is indeed irrelevant, results in both experiments should be similar. The nul hypothesis of irrelevance is refuted when two conditions are met: There is indeed a difference in outcome. It is sufficiently unlikely that this difference results from chance. Actually, the standard test of statistical significance requires that the probability that chance is the cause of the difference be at or below 5 percent (HAYS 1994:chapter 7) . Note that the result is openly tentative. The statistical test is taken to be successful if there is a 5 percent probability that A does not cause B.
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Falsification suits scientific purposes well. Science is built on the idea of permanent progress. Today's achievements are meant to be tomorrow's errors, to be overcome by better science. If it is to have an effect on social interaction, the law cannot allow itself to be equally magnanimous. The law's addressees must be able to believe that they are treated correctly by legal authorities. In people's perception, wrong decisions must be rare instances of mistakes. Legal remedies are not seen as yet another try. They are precautionary measures by the legal order to restore justice, should it have been violated by the lower instances. Influential legal philosophers go even one step further. They insist on the regulative idea of the one correct solution to every case (DWORKIN 1977) . Most professional lawyers nowadays are more sceptical. They have too often seen an astute attorney prevail where the party he represents should have lost. But at least legal rhetoric could not possibly give up the idea of right and wrong decisions. This is one reason why it is dangerous to adopt a methodology that makes the remaining uncertainty patent.
f) Different Attitudes Towards Social Construction
There is good reason to believe that, in actuality, all attempts at understanding reality only generate social constructions (see only BERGER and LUCKMANN 1967) . Quite a number of social scientists take this insight as the very starting point of their work. They analyse discourse, since they think this is more revealing than looking at "fundamentals" (e.g. RISSE 2000). The majority of social scientists do not go that far. Actually, many of them do even fight constructivism fiercely. Implicitly, however, most of them have bought into the constructivist programme. They no longer believe that the falsification endeavour will eventually reveal the truth. Rather, they follow those philosophers of science who insist on the historical contingency of scientific paradigms (programmatic KUHN 1962) . This stance makes sense if one has experienced the fundamentally social character of all science. In the words of Sir Isaac Newton: scientists are standing on the shoulders of giants.
The idea that all understanding is constructivist is not alien to lawyers. But for them, the canonical input to construction comes from different sources. They are predominantly faced with the epistemic problem when assessing the particulars of a case. Plaintiff claims the contract has been concluded by handshake. Defendant claims he simply greeted a neighbour. There have been no witnesses. Plaintiff loses the case since the burden of proof is on him. Note that the parties may well have agreed on the alleged contract. But if a fact is disputed, the court will only take it into account if formal proof has been given. Procedural rules on who has the burden of proof thus are a tool for openly constructing reality.
Social construction in the law does not stop here. Frequently, the legal community shares an understanding of a social problem regulated by law. This is particularly likely if a line of jurisprudence has started with a leading case. Usually, the graphic conflict underlying this case shapes the understanding of the issue for the future. This is one reason why "hard cases make bad law", as Oliver Wendell Holmes famously put it. The effect is scaled up if a set of general rules is built on the specifics of one field of application. For instance, the general rules of German administrative law were originally developed with an eye to police encroachment upon freedom and property (MAYER 1895). The major revisions of these rules at the end of the 20th century were largely in response to environmental law (SCHMIDT-AßMANN 2004a).
Although both the social sciences and law are thus open to social construction, they are so in very different ways. Scientific paradigms are extremely stable. The only way to overcome them is with a "scientific revolution" (KUHN 1962) . Those economists who no longer believe in the rational choice model have to experience the zeal and the aptitude of the majority in defending the citadel. Contrary to this, the legal constructions of reality are much more flexible. If plaintiff finds a witness for the conclusion of the contract before the court ruling becomes binding, he may successfully appeal. The influence of the leading case on lawyers' mindsets may be overcome by a new, equally graphic case. One field of reference may oust its predecessor and mould the general rules according to its own needs. This is what social security lawyers are currently trying to do with German administrative law (e.g. AXER 2000). Put differently, the law is not only acquainted with social construction. It also has its disciplinary routines for getting rid of it. This makes it difficult for the law to buy into the explicit or implicit constructions that come with the methodology of the respective social sciences.
g) Objectivity vs. Truth
If they are not into discourse analysis, most social scientists would only grudgingly admit that they are engaged in social construction at all. If asked for the professional standard, most of them would say: objectivity. This is at least how they justify far-reaching decontextualisation and replicability as standards in experimentation. There is good reason to argue with all these (e.g. LEAMER 1983). The philosophical counterclaim is the already mentioned idea that all science is social in nature (see again KUHN 1962) . In more pragmatic terms, the history of sciences demonstrates how costly the strict goal of objectivity actually is. These critics rightly insist on the importance of science as practice for scientific progress (DASTON 1999) . But when they adopt the rigorous methods from the social sciences, lawyers inevitably buy into the prevalent belief in objectivity.
It matches poorly with legal decision making. The most obvious difference is to be found in court procedure. In many countries, the ultimate criterion for the assessment of facts is not objective truth, but the subjective conviction of the judge or jury. The French have coined the term conviction intime for this (more from DEMOUGIN and FLUET 2005) ; (see also SCHULZ 1992).
h) Role of Judgement
Many lawyers believe that formal methodology and judgement are opposites. This is not true. An econometrician permanently exercises judgement: when composing the sample; when defining the probability model against which the data is tested 11 ; when cleaning the sample from outliers; when selecting the robustness checks, and so forth. Likewise, a modeller exercises a good deal of judgement: Which aspect of the real-world problem lends itself to rigorous modelling? Is there a standard model that helps make the point? Which are the best assumptions? Judgment thus is entailed in the already mentioned art of modelling. There is, however, a pronounced difference between judgment in the descriptive social sciences and judgment in legal decision making. In formal analysis, judgment is mainly upfront. It is in the setup of the analysis, not in the analytical mechanics. In law, however, judgment is on line. Lawyers are trained to check each and every substantial and procedural move while they are taking it. If it appears to lead the final outcome astray, there is always a doctrinal degree of freedom to readjust things.
11 Say equal distribution, or normal distribution.
The statement needs qualification. In science, no less than in law, one should distinguish the context of discovery from the context of representation (POPPER 1935: § 1 I 3; ZIMAN 2000; ENGEL 2004a ). If one is interested in science as a practice, one is very likely to find on line judgment. The scientist changes the design on the fly when it dawns on her that the original idea is doomed to failure. The actual difference is thus in the context of representation. The scientific community expects a clean paper. The legal community, however, is prepared to read the major judgmental interventions in the written reasons. Legal judgment is thus not exercised in camera. Discussing judgment is the main purpose of the professional legal discourse. The more law opens itself up to the methodology of the social sciences, the more this disciplinary practice will have to change.
A related point concerns creativity. Of course, all academic work is about creativity. If there is nothing new in an academic product, it is not worth being published. But creativity has a very different status in the two contexts. In a standard product from the social sciences, there is one new idea. It drives the paper. In the introduction, the author explains why the point is important in the broader framework of the discipline. The core of the paper presents the idea in the necessary detail. Often, the conceptual claim is also tested empirically. Put differently, in such a paper, creativity is mainly exercised before the actual work starts. In doctrinal legal work, creativity is ubiquitous. A single case may require a lawyer to take dozens of subtle moves. In all but the most simple cases, the final product is idiosyncratic. Creativity is needed on many of the doctrinal bifurcations, and even more so in the composition of the entire path to the result. If formal methodology is introduced into legal decision making, these regular openings for creativity would disappear.
The different attitude towards judgment and creativity translates itself into different disciplinary standards for elegance. Again, lawyers tend to believe that they are the only ones who have a professional taste for beauty. To them, mathematical exposition is bloodless technocracy. They are highly surprised when they hear mathematicians, or social scientists for that matter, talk about the elegance of a proof. Yet, in the law, beauty is a very different animal. It may be found in the composition of the decision or of a manuscript. But it is above all the beauty of the language that is admired. For a lawyer, rhetoric does not earn her blame, but praise. Lawyers are educated to win over their public with whatever linguistic means they deem fit. This cultural trait is quite functional. It stems from the fact that legal decision making is open to whatever argument seems relevant. This not only holds for normative claims; it is relevant for the presentation of the decisive facts as well. The openness to rhetoric goes back to the need to generate acceptance for the decision. This would become much more difficult were the law to use formal language.
Finally, the different role of judgment has an effect on the characteristic objects of trust. Scientists trust method, lawyers trust judgment. Consequently, scientists do not primarily doubt the final outcome. It logically follows from painstakingly applying method. Method thus determines the degree of reliability in an intersubjective way. In contrast to this, lawyers primarily have doubts about the adequacy of the final outcome. Their trained reflex is this: the outcome may well be wrong, despite the fact that no methodological mistakes have been committed. The hermeneutical method provides so much leeway that it cannot itself guarantee the acceptability of the outcome. If they were to embrace rigorous methodology from the social sciences, the lawyers would have to change their attitude towards methodology. They would have to start discussing decision quality, and the assessment of the facts in particular, in terms of methodology, not only in terms of the appropriateness of the outcome. In the long run, this might be feasible. But it would require a long period of collectively learning how to maintain the judgmental component that is fundamental to legal decision making.
i) Observer vs. Actor
Social scientists are observers, lawyers are actors (on the distinction see SPENCER-BROWN 1969) . This is obvious for practising lawyers, but it typically also holds for academic lawyers. When they do doctrinal work, legal practice is not merely an object of study for them. They conceive of themselves as part and parcel of the legal community.
The ultimate goal of good science is better understanding. The ultimate goal of good legal practice is better decision making. Of course, good decision making requires understanding the issue at hand. But for practising lawyers, all understanding is part and parcel of the hermeneutical exercise. It is only pursued in the interest of rendering an acceptable decision. Consequently, for a legal actor, "a contribution to the understanding of" is a useless thing. This, however, is the best rigorous methodology can yield. Moreover, legal actors must assume responsibility for their decisions. Again, this also holds for legal academics. If they change their opinion, their colleagues ask for sufficient justification. If there remains doubt, they lose credit in the field. Personal responsibility for an outcome does not marry well with rigorous methodology. In science, it would be difficult to defend a methodological blunder by a satisfactory outcome. This, however, is what lawyers are rightly expected to do. One may even push the point one step further. All legal decision making is inherently political. Consequently, in the law, generic knowledge is instrumental. It is used to the extent that it serves the politically legitimate purpose. If social scientists are caught doing the same thing, they are rightly criticised (WEBER 1967) . If they adopt the methodology from the social sciences, lawyers are also likely to inherit the aversion against policy-making. This would be contrary to their decision task.
Related to this, science rightly assumes strategic interaction away. There are strict moral rules about scientific practice, and credible sanctions in the case of scientific misconduct. In legal procedure, however, strategic interaction is taken for granted. This also holds for the way academic work is introduced into procedure. If a law professor writes an opinion on behalf of one of the parties, she may not be openly partial. But everybody expects her to explore, if not extend, the doctrinal limits to the benefit of the party represented. Again, if social science methodology were introduced into legal decision making, it would be hard to prevent the strict moral rules from being applied as well. That would, however, be dysfunctional in the legal context.
5.
Definition of the Situation
Decisions are meant to change reality. Reality is never as well-behaved as problems must be if they are to be analysed formally (OAKSFORD and CHATER 1998; GIGERENZER, TODD et al. 1999; BRUNSWIK, HAMMOND et al. 2001) . Specifically, formal analysis presupposes a defined problem. There may be uncertainty. Even the probabilities of the possible outcomes may be unknown. But, at the very least, the problem space must be known (KNIGHT 1921) . This is not the world of the law. It is best at handling unprecedented or ill-understood problems in an imperfect, but still satisfactory, way. From centuries of experience, law knows that problems and our understanding of them are permanently changing. All legal decisions are best approximations, given the current state of understanding. The introduction of rigorous social science methods might tempt the law to shift to well-defined problems.
Practical Reasoning
The sceptical attitude towards the introduction of methodological rigour into legal decision making is supported by a discussion at the borderline between philosophy and psychology. To any non-logician, this line of argument makes perfect sense. Yet it is based on a patent logical mistake. In the syllogistic language of logicians, the argument can be written as follows: "q; if p then q; therefore p".
Many epistemologists have been convinced by examples of this kind (more from ATKINSON, BENCH-CAPON et al. 2004 ) that reasoning with the aim of decision making is different from reasoning with the aim of understanding (HARMAN 1995) . Both lead to different outcomes and to different norms for assessing them.
In practical reasoning, preferences are not a given; rather they are a result (SEARLE 2001) . Practical reasoning is uncertain and tentative (WALTON 2001:141) . It openly eschews formal logic (WALTON 2001:141 and passim) . Wishful thinking is perfectly proper in practical reasoning, as is arbitrary choice aimed at overcoming an impasse (HARMAN 2004) . In practical reasoning, the redundancy of justifications is a value. It allows us to increase the plausibility of the result (JOSEPHSON and JOSEPHSON 1994) . Practical reasoning is contextual. The reasons generated that way only hold for the context for which they have been developed (WALTON 2001:147) . Practi-cal reasoning is elliptical, meaning that elements of the justification are omitted on purpose. Thereby, the speaker hopes to trigger favourable, but different, associations in the listener (ATKINSON, BENCH-CAPON et al. 2004:89) .
One strategy of practical reasoning has received the somewhat mystical name abduction (HARMAN 1965; PEIRCE and KETNER 1992) . "The conclusion drawn by abductive inference is an intelligent guess. But it is still a guess, because it is tied to an incomplete body of evidence. [...] It is subject to being overturned by further evidence in the case" (WALTON 2001:143) . Thereby, abduction is "defeasible" (WALTON 2001:145) . Abduction is "forming a plausible hypothesis that explains a given set of facts or data" (WALTON 2001:143) . Every lawyer will recognise this as her day-to-day practice. A good example is witnessed testimony. "Our confidence in his testimony is supported by the failure of there to be any other plausible explanation than that he actually did witness the situation he describes" (WALTON 2001:144) . This is an example for a "lackof-knowledge inference" (WALTON 2001:145) . More generally, abductive reasoning starts from the rebuttable presumption that the situation is standard (WALTON 2001:146) . Therefore, abduction is not based on rules of the type "all A are B". Rather, "abductive inferences are derived from the way things can normally be expected to go in a familiar kind of situation" (WALTON 2001:146) . Abductive reasoning does not result in general principles, but in issue-specific judgments of likelihood (WALTON 2001:148) .
A second strategy of practical reasoning is equally close to the law. It goes by the more digestible name of plausible inference (RESCHER 1976) . The standard example goes back to antiquity. A small man is accused of having assaulted a bigger and stronger man. He defends himself by an appeal to common sense: why should he have been so silly to run such a risk (GAGARIN 1994:50) ? The key to understanding plausibility is the adversarial principle that is formalised in court procedure. Here, each party is not only allowed to make its case as strong as possible, it is invited to do so. It is the task of the judge or the jury to find out which of these competing stories carries greater weight (WALTON 2001:151) . In more formal terms, plausibility is a statement about likelihood, not about probability (HALPERN and MCALLESTER 1990) . There is thus no well-defined space of potential outcomes, the probabilities of which add up to 1. If there are two competing hypotheses, both may easily be equally plausible, and both may be more plausible than chance (WALTON 2001:151) .
A third strategy of practical reasoning does even have a technical legal term in its name. It is called presumptive argument (WALTON 1996) . "We have a presumptive reason for performing the action. This presumption can, however, be challenged and withdrawn. Subjecting our argument to appropriate challenges is how we hope to identify and consider the alternatives that require consideration, and determine the best choice for us, in the particular context [...] Whether this presumption stands or falls depends on satisfactory answers being given to the critical questions associated with the scheme" (ATKINSON, BENCH-CAPON et al. 2004:88) . Actually the norm for good presumptive inference could be directly taken from a civil procedure textbook. Initially, a simple statement suffices. If the opponent objects, reasons for the statement must be given.
"When the proponent puts forward a presumption, she does not have to back it up with proof, but she does have to give it up if the respondent can disprove it" (WALTON 2001:156) .
Introducing the formal methods of the social sciences in court is thus much more than an invitation to change culture or taste. It requests that lawyers swap theoretical for practical reasoning. Since their task is not to advance our understanding of the world, but to rule in it, this would clearly be a mistake.
Psychology of Judicial Decision Making
The foregoing has explored the norm judicial decision making should follow. But do judges actually do so? The existing evidence does indeed point in this direction (discussed in Section a below). The underlying mental mechanisms can be characterised in two different ways. If one exclusively looks at deliberate reasoning, judicial decision making can be largely described by the psychological concept of holistic thinking (Section b). This should, however, be put into the broader context. Man possesses more than one decision mode, and judges do routinely have recourse to several of them simultaneously (Section c). Based on this, the effects of introducing formal methodology can be analysed (Section d).
a) Phenomenology
The key to judicial decision making is controlled intuition. Lawyers are permanently engaged in making sense of the available information (cf. TURNER 2001). They want to know whether the stories they are told by the parties are convincing. 12 They see it as their task to construct a story of the events that comes as close to reality as is feasible, given the concrete circumstances of the legal decision being taken (PENNINGTON and HASTIE 1997) ; see also (BRUNER 1990; BRUNER 1997) . They want to know whether a factual statement is credible and whether the concomitant doctrinal claim is plausible (cf. CHATER and OAKSFORD 2004:48) . In all of this, they rely on common sense (FEIGENSON 2000:13 f., 44). In principle, they go about their judicial task the same way as they assess situations in everyday life (FEIGENSON 2000:110) . They fill in the existing evidence with their general world knowledge (MEYER 1994; see also BRUNER 1973 tanced affair. It is undertaken in light of the final output and whether the judge feels able to take on responsibility for this. Eventually, judges want to feel right about their decision. They strive for congruence between cognition, emotions and the final decision (FEIGENSON 2000:69-86) .
b) Holistic Thinking
There is a striking parallel between these stylised facts about judicial decision making and what has in psychology been called holistic thinking (NISBETT, PENG et al. 2001 ); see also (STICH 1990; STEIN 1996; CHATER and OAKSFORD 2001) . It in general is more prevalent in Eastern than in Western societies (NISBETT, PENG et al. 2001 ), but it is also present in Western concepts of wisdom (BALTES and STAUDINGER 1993) . Characteristic features of holistic thinking are: Experiential knowledge is more important than formal logic. The emphasis is on plausibility and on sense experience (NISBETT, PENG et al. 2001:301) . Typicality matters more than rigour (SLOMAN 1993) . If they are in conflict, holistic thinkers trust their beliefs more than logical validity (WILKINS 1928; EVANS, BARSTON et al. 1983 ). They are not disturbed by contradiction (GEERTZ 1983) . They react to it by dialectically opposing competing views of the matter (NISBETT, PENG et al. 2001:301) . They implicitly assume reality to be dynamic and changeable (FEIGENSON 2000:13) . Causality is seen as a complex function of multiple factors operating on an object in a field (NISBETT, PENG et al. 2001:306) .
Due to this, holistic thinkers are prepared to find as wrong today what seemed right yesterday (NISBETT, PENG et al. 2001:301) . They do not pursue the one logical conclusion. They rather strive to detect degrees of covariation (NISBETT, PENG et al. 2001:306) . Consequently, holistic thinkers are hungry for more supporting information. They are willing to heavily rely on their general world knowledge (OAKSFORD and CHATER 1998). However, a second, weaker argument does not increase, but decreases, their confidence in a statement (NISBETT, PENG et al. 2001:302) . Holistic thinkers are sensitive to small variations in the environment (FEIGENSON 2000:14 f.). The rationale for deciding in favour of one perspective over another tend to be extremely subtle and elaborate, but at the same time incomplete and unsystematic (CHATER and OAKSFORD 2004:43) .
The features listed indicate why attempts to formalise everyday reasoning have failed (CHATER and OAKSFORD 2004:44 f., 68). Such attempts have been undertaken in artificial intelligence, with the hope of later endowing computers with the ability of practical reasoning (PYLYSHYN 1987; PEARL 1988; FORD and PYLYSHYN 1996) . The main problem stems from the fact that holistic thinking engages knowledge that is inextricably entangled with further knowledge. It therefore is not possible to break it down into packets that could be processed by machines (MCDERMOTT 1987; see also FODOR 1983) .
The general attitude towards thinking translates itself into what has been called folk-science (KEIL 2003) . People understand the world around them to a much lesser degree than they think. They thus fall prey to an illusion of the depth of their knowledge (KEIL 2003:368) . Instead, they rely on "intuitive theories" (KEIL 2003:368) . People generally treat the world the same way that the ordinary user treats the hardware and the software of her computer. They know how to handle it for the kind of tasks they frequently face. From this knowledge base, they can draw useful analogies. But they typically know next to nothing about mechanism (KEIL 2003:370) . Specifically, they underrate the amount of information they retrieve on line from the respective context (KEIL 2003:372) . Moreover, folk-scientific knowledge is often implicit in the first place (KEIL 2003:370) .
c) Combination of Several Decision Modes
Deliberate reasoning is not the only tool for decision making. Humans dispose of a plurality of decision modes (WEBER and LINDEMANN 2002) . Others speak of a mental toolbox (PAYNE, BETTMAN et al. 1988; GIGERENZER and SELTEN 2001) . It runs from the most primitive decision modes like reflexes (e.g. BLAU and BLAU 1955) over parsimonious, but context-rich heuristics (GIGERENZER, TODD et al. 1999 ) to fairly complex, task-specific skills that may be triggered by just one cue (ANDERSON 2000:chapter 9).
The plurality of decision modes allows humans to capitalise on different mental and external resources. If appropriate, they can use external devices for the provision of information, for memory, for execution and even for the actual decision making. Mentally, serial processing according to the laws of logic is not the only ability. Along with it goes intuition (STRACK and DEUTSCH 2002) . It may best be explained by the capacity of parallel processing, which is largely exercized at the subsymbolic level (LOVETT and ANDERSON 2005) ; see also (GLIMCHER 2003) .
Judges do not decide by reflex. Hopefully, judicial decision making by a rigorously simplified heuristic is a rare event (but see DHAMI and AYTON 2001) . This is, however, not to say that judicial decision making is nothing but deliberate reasoning. It is more appropriate to view judicial decision making as a fairly elaborate skill. A parallel extensively studied by psychologists is playing chess. Although the confines of the board and the permissible moves are all precisely defined, sheer complexity makes it impossible to just calculate. 13 Instead, experienced chess players have stored a rich array of typical patterns in memory. Deciding between these patterns is usually more a matter of feeling than of knowing. This is not to say that chess players do not reason. But their reasoning is more local in character. It may be characterised as the finish to a decision-making process, which musters other mental resources as well (GROOT 1965) .
d) Impact of Formal Social Science on Judicial Decision Making
In Eastern societies, decontextualising practices are disapproved of (NISBETT, PENG et al. 2001:301) . Formal rationality appears alien to those accustomed to everyday reasoning (CHATER and OAKSFORD 2004:46) . Since judicial decision making has been demonstrated to be in the neighbourhood of contextual, everyday reasoning, the prevalent reluctance of lawyers to rely on 13 In statistical jargon, chess is an NP-hard problem.
the rigorous methods of the social sciences should be less of a surprise. The psychology of judicial decision making does not lend itself to this kind of reasoning.
Moreover, by incorporating elements of rigorous methodology, judges might impair the proper functioning of the predominant decision mode. The following line of argument supports this concern:
Social organisation directs attention to some aspects of the field at the expense of others. What is attended to influences metaphysics, that is, beliefs about the nature of the world and about causality. Metaphysics guides tacit epistemology, that is, beliefs about what it is important to know and how knowledge can be obtained. Epistemology dictates the development and application of some cognitive processes at the expense of others. Social organisation and social practices can directly affect the plausibility of metaphysical assumptions, such as whether causality should be regarded as residing in the field versus the object. Social organisation and social practices can influence directly the development and use of cognitive processes such as dialectical versus logical ones (NISBETT, PENG et al. 2001:292) .
Specifically, islands of rigorous methodology might siphon away attention and resources that are no longer employed to consider information that cannot be presented the same way. Even with the most advanced methodological skills and the best of all intentions, complexity would quickly be overwhelming otherwise (CHATER and OAKSFORD 2001:211) . Moreover, judges might be discouraged from apparently vague argument where some of the competing concerns are presented in splendid clarity. A further explanation resides in the skill character of judicial decision making. Skills are not easily unpacked. Integrating new elements into an existing skill is possible, but laborious. Until this is achieved, overall decision quality is likely to decrease. Finally, skills do not only save effort and improve decision quality. They also endow the decision maker with the subjective feeling of competence. Since they lack the necessary training, judges might easily feel insecure when applying the social science methods. This might lead to inappropriate hesitation, or to nervous blunders.
Doctrinal Impediments
If they are to be relevant for judicial decision making, the rigorous methods from the social sciences must find their doctrinal pigeonholes. This is not categorically excluded. The practically most important doctrinal opening is teleological construction. Due to the hermeneutical character of doctrine, teleological construction is not only relevant for the normative part of decision making, but also for the descriptive part of it. The telos then determines which elements of the case are relevant for the decision.
In the civil law countries, the courts are not even formally bound by legislative intent. Rather, the text of the statute is the interface between the process of making new law in Parliament and the process of applying new law in the courts. It is the task of the courts to interpret this text. What the legislator had in mind when drafting it is not irrelevant. But the travaux préparatoires are only one canon. If it points in one direction, the courts may nonetheless rely on one of the other canons to decide otherwise. Most often, it is telos that prevails over legislative intent. In the common law countries, the formal respect for Parliament is more pronounced. But in these countries, the judges may engage in creatively interpreting legislative intent to get around this.
However, the need for a doctrinal opening creates a problem of double strictures. For a judge, the primary stricture is in the text of the applicable provisions and of the interpretive tradition attached to it. Quite frequently, a good deal of creativity is required to bring the facts of the conflict of life under a pertinent provision. It thus is not enough for a judge to find a good solution to the underlying conflict. This solution must go through the conduit of a host of doctrinal restrictions. It is no easier to design a rigorous model that captures the essence of the conflict of life. It is equally demanding to design an experiment that makes it possible to uncover an essential feature of the case according to statistical standards.
If formal methods are introduced in court, both these strictures must be met simultaneously. This is bound to be challenging. Moreover, the more credit given to social science methodology, the more judges might be attracted to doctrinal carelessness. This would impair the rationalising effect that doctrine has for law. Judges might be tempted to disregard normatively relevant features of the case that are not captured by the social science methods applied in order to avoid double strictures. One may also put the conflict between doctrine and social sciences methods this way: both must stylise facts, both must construct reality, both must partly decontextualise, but normally not the same way.
Procedural Impediments
Likewise, the formal rules for judicial procedure may make it difficult to incorporate social science methods (cf. EIDENMÜLLER 1995). The most obvious impediment is in the rules for access to facts. In principle, the court is not free about how to inform itself about the case or the underlying social conflict. The court must wait for the parties to make statements. If the parties agree on a fact, the court may, in principle, not question the veracity of this statement. If a statement is disputed, in principle, the only way for the court to learn more about reality is through formal proof.
Formal proof in court is ill-suited to generate the kind of facts a social scientist would want to know. It is true that proof may be extended to facts transcending the case. For instance, the facts of a related conflict may be investigated if that is the only way to assess the veracity of the disputed statement concerning the case itself. But in statistical analysis, many facts are only needed in order to fulfil methodological needs. It is hard to imagine that a court should oblige hundreds of outsiders to make data available in the interest of getting at significance. Likewise, procedural rules would not possibly allow strict methodologically controlled experiments with outsiders against their will. Generating new generic knowledge is not a problem court procedure is made for. However, this is what the social sciences focus on.
Admittedly, the court is allowed to exploit information that is publicly available. The court is therefore, in principle, not hindered from relying on statistics that have been produced for different purposes. However, there are two normative problems with this. First and foremost, in statistics no less than in other means of investigation, the question drives the result. If the data set has been collected for a different purpose, it may well be biased in a way one of the parties may not find acceptable for deciding the case. This holds even more for statistical tests that have been undertaken in a different context. There is therefore a true risk that the court will be misled by a finding that has not been generated under its control.
Moreover, if exploiting foreign statistics becomes a regular court practice, this will have repercussions on the generation of the information in its context of origin. A practical case has come up in German broadcasting regulation. German law has media-specific anti-concentration rules. These rules are cumulatively applied with antitrust. Whether a merger is allowed depends on the number of viewers reached. The broadcasting authorities did not want to compile their own statistics. Rather, they intended to rely on the statistics produced by the broadcasters themselves in the interest of the advertising industry. The company doing this for the broadcasters fought fiercely against this move. They were afraid that, in the future, they would no longer be able to smoothly adapt their methods of data gathering to the needs of the advertising industry (more from ENGEL 1995).
Rigorous models present the law with a related problem. They are best at the exact analysis of relatively complex relations and at giving precise quantitative tipping points. The classic illustration is models in economics that define equilibrium as the point where marginal demand equals marginal supply. Usually, court procedure is not able to produce information that fine grained. There are two reasons for this. Procedural law takes it for granted that the parties will want to shift the balance in their own favour. Procedural law is therefore full of safeguards against strategic behaviour in the process of information gathering. Moreover, courts are able to generate proof against the will of those who hold the necessary information. Since sovereign powers are exercised, the generation of information must be limited. This follows from rule of law.
The distinction between objectivity and truth outlined above translates itself into procedure. The scientific response to doubt is methodological standards. From the principle of falsification, it follows that doubt is never fully removed. All scientific results are provisional. The legal response to doubt is proof and sovereign decision making. By these techniques, all legal results are final. Proof responds to doubt about the facts. Whether the proofs offered have been conclusive is settled by decision. Due to the principle of conviction intime, this decision is openly subjective (for references, see again DEMOUGIN and FLUET 2005) . It engages the judge or the jury as individuals holding an office. If a proof has been inconclusive, all uncertainty is artificially removed by the rules about the burden of proof. Although nobody has ever tried to prove the opposite statement, the judgment is based on the absence of the disputed fact. In criminal procedure, the effect is most pronounced. The defendant may well have committed the crime. But the burden of proof is entirely on the attorney general. 14 If only one fact necessary for conviction is not able to be proved, the defendant is acquitted.
By the rules on proof, the law thus artificially creates certainty. This becomes more difficult if legal decisions are partly based on statistics. The judge could not possibly state in the reasons that he, as a prudent man, has not been convinced by the 5 percent significance level. Effectively, if it opens itself up to statistical proof, the law must go back to the old practice of formal rules of proof (SCHULZ 2005) . During the Enlightenment, they were removed. The most infamous is the medieval rule that one needed two respectable witnesses or a plea of guilty. The rule directly led to torture.
By a similar technique, the law draws a strict line between provisional and final decisions. Usually, there is room for appeal against the original authoritative decision. But the right of appeal is limited in time, often also in substance. For instance, the final stage in court hierarchy may usually only be approached with claims of law, not with claims of fact. Once the options for appeal have been exhausted, or appeal is no longer admissible, the decision becomes binding. For the law, the underlying social problem no longer matters. The decision is enforced, even if a scientist could prove that it is materially wrong. Of course, patently wrong authoritative decisions are always hard to tolerate. But due to the openly subjective element in judicial decision making, the tension is less pronounced than in a decision based on scientific argument. There are two reasons for this. It is easier to show that and why the binding decision is wrong. Since science permanently strives for progress, it is also much more likely that the poor quality of the decision will indeed be uncovered.
Finally, introducing scientific rigour would be likely to change the interaction in court in normatively unwanted ways. This is most obvious if a substantial portion of the decision is in the hands of a jury. Juries are not likely to properly handle, and to rightly assess, statistical evidence or formal models. And they have indeed been demonstrated to err profoundly in these respects (KOEHLER 2006) . Training jurors, or making their selection more demanding, 15 is not possibly a way out. If it is transformed into a bench of experts, the jury betrays its very purpose. Juries have been introduced precisely in order to strengthen the non-expert influence on judicial decision making. Also, a highly select jury could no longer provide the court system with additional legitimacy.
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In similar ways, rigorous social science methodology would affect the position of the parties. If winning a case hinges upon swiftly handling this methodology, the parties will quickly learn. Specifically, attorneys would specialise in this. Maybe, trained social scientists would become 14 Criminal lawyers normally use different language for this. They speak of the presumption of innocence. 15 This is JONATHAN KOEHLER'S advice. 16 This is not to say that jury decision making could not be reduced or abolished. Comparative law demonstrates that different legal orders think quite differently about the desirability of juries. But the ability of the court system to handle social science methodology would probably not be the most important concern in such a shift.
members of law firms. However, this would make access to court a more elitist affair. Those who could not afford the expensive law firm would be even more likely to lose their case than they are already. Moreover, for most parties, what happens in court would be even more inaccessible than now. All they could do is put their fate in hands of those specialists who know to handle the methodological requirements. Most importantly, however, the interaction between the parties and the court would have to change. Since judgment is currently on line, in principle new facts and new argument may be brought in until the last moment. Since rigorous methodology has strictly controlled openings for judgment, the strategic interaction must concentrate on these openings. Practically speaking, most of the action in court would have to be upfront. Chances in court would largely hinge upon the ability of the attorney to rightly anticipate the effect of apparently innocuous ex ante choices on outcome.
Autonomy of the Legal System
Often, one and the same observation can be made in different conceptual languages. This is not a waste of energy. Through different lenses, different aspects of the phenomenon become visible.
Since each additional language is taken from a different background, different analogies are triggered. Above, the role of formal social science in the law has been regarded from an individualistic vantage point. It has predominantly been the perspective of the judge, occasionally also the perspective of other actors in the judicial procedure. The same question may also be asked from a systemic perspective. Will the integration of formal social science hamper the ability of the legal system to fulfil the social function entrusted to it?
If one asks this question in the abstract, it is natural to rely on systems theory for the response. It is clear-cut. In NIKLAS LUHMANN's theory, science and law are two different subsystems (LUHMANN 1990; LUHMANN 1993) . Like all subsystems, they are distinguished by their use of a unique code. Science is organised along the distinction between true and false. The law is organised along the distinction between legal and illegal. The characteristic feature of a subsystem is autopoiesis. The subsystem decides autonomously whether an input from a different subsystem is relevant, or just noise. In principle, for the receiving subsystem, neither intention nor clout in the sending subsystem matter. Applied to the interface between social science and law: in principle, law might rightly ignore a social scientist who claims she is able to better understand the legal conflict. If social scientists frown at the quality of legal argument, lawyers could well respond that this is none of their business. However, the point should not be overstated. Systems theory does not claim that the law must ignore all statements by social scientists. It only insists that the norm for choosing between openness and closure must exclusively be a legal one. Specifically, if this is necessary for the viability of the legal system, it is not only entitled to disregard social science methodology. This is even what it ought to do.
It may indeed be argued that taking the social science methodology on board interrupt the smooth functioning of the legal system. Tongue in cheek, lawyers sometimes say: there is no topic that is beyond me. Not so rarely, this is just hubris, if not mere ignorance. Nonetheless, there is a kernel of truth to it. The legal system is permanently faced with novel situations and conflicts. It could not possibly wait to regulate them until scientists think they have sufficiently understood them. The individual judge is constitutionally obliged to decide whatever case is brought before her, as long as jurisdictional demarcations are respected. She cannot call in another judge on grounds of insufficient skill or understanding. The constitutional rule has been introduced because there are so many degrees of freedom in legal decision making. Therefore, it should be determined who is going to decide even before the case has occured. At the margin, the court system responds to the ensuing problem of subject-matter competence by specialisation. For instance, in many German civil courts, there is a special bench for disputes over medical malpractice. However, the methodological demands in a field of law may not be pushed beyond a level that ordinary judges are able to capture (HOFFMANN-RIEM 2001:15) .
Related to this are resources. Scientific methods assume potentially unlimited resources. If this one researcher lacks the funds or skills, she should select another research topic. Those better prepared should take the question up. If it is not possible to understand the question in a methodologically acceptable way, it must wait. Not so rarely, entire disciplines choose a lengthy detour if the true question seems beyond methodological reach. 17 Contrary to this, the resources available to decide one given case are bound to be limited. This not only concerns money and education, but above all time. The legal system at large can muster many more resources. Through inputs from individual cases, gradually a body of knowledge about how to handle a new class of disputes can accumulate. But this too must happen within a reasonable time framework.
In comparison to science, the legal benchmark is much more flexible. Of course, there are methodologically unacceptable statements in the law. But the threshold is a fairly low one. Once it is overstepped, subtle rules of thumb are applied. If a statement is acquired wisdom in the legal community, it need only be referred to. If one introduces a piece of new knowledge into legal discourse, it is enough to show its plausibility. If this piece is disputed, the knowledge must be corroborated. This may be done by further argument, or by reference to authorities. Scientists do frequently play that role in legal procedure. The highest standard is to be met if a lawyer challenges acquired wisdom. Even the lower courts would often refrain from such statements, and rather have the losing party appeal. It would not be easy for the legal system to maintain this flexibility if formal methodology from the social sciences were introduced. For it is the very purpose of rigorous methodology to provide science with a strict benchmark.
In ideal types, the legal method is bottom up, not top down. Law is best at gradually building an understanding of a more abstract issue by deciding a host of cases, each in its full context of origin. This, for instance, explains why the courts often try to decide "as close to the facts as possible". By this, they mean that sweeping statements should be withheld where there is poten-17 A good example is behaviourism. In the early 20th century, it was very difficult to make rigorous statements about the brain in action. SKINNER therefore urged psychology to leave its very object of study aside. On an even more pragmatic level, social science methodology would be driving a wedge between the lower and the higher courts. Due to a lighter caseload and more resources, eventually the higher courts might be able to live up to these standards. However, the lower courts could not possibly follow suit. In civil affairs, a single judge in a German Court of First Instance (Amtsgericht) has a docket of more than a thousand cases per year. Likewise, the strict methodological standards of the social sciences would drive a wedge between legal practice and legal academia. For academics, it would of course be possible to adopt the standards of the neighbouring fields. However, legal practice could no longer directly rely on academic work in day-to-day decision making.
Fuzzy Goal Function of the Law
As demonstrated, the difference between an explanation and a decision task is not a small one. Yet this is only part of the difference between the social sciences and judicial practice. For the goal function of the law is fuzzy on purpose (ENGEL 2001a). There is no single measurement rod for a good legal decision. Rather, the law specialises in balancing concerns that are impossible to express in one and the same normative currency. The law thus permanently trades better performance in one dimension for deterioration in another. Multidimensionality is a standard situation for law. Law is the quintessential "clumsy institution" (SHAPIRO 1988 ). Admittedly, modellers have not ignored multidimensionality (e.g. HELLWIG 2004), and lawyers have tried to rationalise balancing (ALEXY 2003) . But attempts at bridging the gap start from fairly remote points. Currently, we seem far removed from a true formalisation of all the considerations that legitimately enter legal decision making. Introducing formal social sciences into law entails a twofold risk. Law might reduce the decision programme such that it becomes methodologically tractable. The selection might be prejudiced against those concerns that are harder to model or quantify.
It is beyond the scope of this paper to draw a colourful picture of the richness in the legal goal function. Suffice it to highlight the most salient features. The law is always normative, but there is no agreed upon basic value. The law thus has to live up to fundamental normative relativity (ENGEL 2001b) , and to the plurality of social constructions that are behind normative convictions (THOMPSON, ELLIS et al. 1990 ).
Court cases are not carefully randomised experiments. They originate in value-laden, emotional conflict (FARNSWORTH 2000) . Conflict resolution is therefore an important element of the judicial task, and its imperatives may be orthogonal to finding a substantially good decision (ENGEL 2003) . Even if the parties are more tempered, they care about procedural utility and procedural fairness, not only about the final outcome (TYLER 1990; FREY and STUTZER 2001) . If there is resistance, court decisions may eventually be enforced by sovereign intervention. In practice, this is, however, a rare event. Usually the losing party abides by the decision without further ado. This beneficial effect, however, rests upon the ability of the court to make the loser understand why he lost. The representation of court decisions must thus aim at what the parties are able to understand (ENGEL 2004a) . Ideally, the formal application of the law should also be an occasion to actualise social norms (POSNER 2000a) , to shape mental models (JOHNSON-LAIRD 1989; cf. MANTZAVINOS 2001) and to create templates for the normative expectations inherent in an abstract rule that travel beyond the parties of the case (ENGEL 2004c) . For all these reasons, the discursive element of judicial procedure is crucial. It must respect the mindsets of the law's addressees. Specifically, making the precarious character of all judgment explicit, as the social sciences do, may be counter-productive on these grounds.
The courts exercise sovereign powers. In most jurisdictions, judges are, however, not directly elected. Therefore, judicial authority may not be taken for granted. If rigorous social science methodology features prominently in judicial decision making, generating legitimacy may become more difficult for the court system (cf.EIDENMÜLLER 1995:437 f.). Neither the legislator nor public opinion will be able to directly assess judicial output. Due to methodological standards, decision making becomes more arcane. However, those acquainted with social science methodology are able to criticise the courts in a much more pungent way than previously. There is a serious risk that the courts just will make methodological mistakes, or that their products will have poor quality. This may happen inadvertently, or in response to another element from the fuzzy goal function of the law.
IV. Benefits from Integrating Rigorous Descriptive Social Science into Law
In court practice, attorneys often follow a simple heuristic of tallying. If the opponent's attorney has written a brief of 100 pages, they respond with 110. They are afraid a short response might convey the impression that their reasons carry less weight. This paper ignores the legal rule of thumb. It uses fewer words to argue for the integration of formal social science into law than to argue against it. This is not to say that the case for rigorous methodology is doomed to failure. But this case has often been made already. Actually it is behind the entire programme of formal law and economics (see only POSNER 2003; COOTER and ULEN 2004) and of the statistical analysis of legal issues (e.g. KLERMAN and MAHONEY 2004) . Even worse, I have already written on the topic, and do not want to repeat myself (ENGEL 1998b) . Suffice it therefore to briefly recall the key arguments, and to put some of the arguments against the integration of formal social science in perspective.
The prime reason for openness is straightforward. Precision is no value as such in legal decision making. But materially wrong decisions are not acceptable. Rigorous methodology provides the law with a better understanding of the issue at hand. It prevents the courts from falling prey to their untrained intuitions, or even from being strategically misled by one of the parties. Formal models allow us to significantly push the frontier of our understanding of complex causal relationships. Both models and statistics permit us to analyse quantity, not only quality. Logical mistakes (EVANS, NEWSTEAD et al. 1993 ) and inconsistency (CHATER and OAKSFORD 2004:49; ENGEL 2004b ) are easier to detect. Relying on rigorous methodology, critics have a benchmark for assessing the technical quality of practical legal reasoning (CHATER and OAKSFORD 2004:49; HARMAN 2004) . Although technical quality is rightly not the prime concern, knowing the distance is still relevant.
In many fields of law, the legislator is no longer content with codifying common sense. She intends to regulate, if not to proactively change, complex phenomena like competition, environmental protection or demography. In such contexts, understanding the local conflict between the parties before the judge is often insufficient. In order to execute the legislator's will (or to reshape it, for that matter), one needs a much broader understanding of the social problem. This is not likely to be generated by mere introspection, or by the everyday experience the judge shares with all other members of society. Nobody would accept the judge convicting a doctor on grounds of her better knowledge of medicine. No less expertise is necessary to understand complex social phenomena.
The law is strongest where it has time to acquire experience. By gradually working itself through a line of colourful cases, the legal system gains an ever better understanding of the issue. Unfortunately, many issues do not provide the judiciary with such a comfortable situation. It is forced to take far-reaching decisions, based on little, if any, experience. In such situations, relying on the skills of the social sciences allows us to base legal decisions on much better predictions.
Even if practical reasoning is in principle adequate for legal decision making, it may err in predictable ways. Even taking the different task and the characteristic definition of the situation into account, the legal order may want to avoid some of these mistakes. To the extent that this is the case, formal methodology helps detect them. For instance, lawyers have been demonstrated to fall prey to framing (KELMAN, ROTTENSTREICH et al. 2000; MCCAFFERY, KAHNEMAN et al. 2000; RACHLINSKI 2000:96-99; GUTHRIE, RACHLINSKI et al. 2001:794-799) , anchoring (HINSZ and INDAHL 1995; RACHLINSKI 2000:96-99; ENGLICH and MUSSWEILER 2001; GUTHRIE, RACHLINSKI et al. 2001:787-794 ) and the fundamental attribution error (FEIGENSON 2000:15) .
Finally, formal methods may help prevent lawyers from abusing findings from neighbouring disciplines. Such abuse is frequent in practice. Usually, when results from other disciplines enter law, they are stripped of all caveats. The legal audience is told nothing about assumptions, robustness checks, probability models, confidence intervals or significance levels. Typically, the results are presented as if there were no dispute in the other discipline. The findings are rhetorically put into contexts for which they do not hold. Ultimately, such use may be acceptable if it helps the law to do a better job in decision making. But there is considerable danger that legal decisions are indeed materially misled that way.
V. The Art of Integrating Formal Social Science into Law
How can the law reap the benefits of formal social science without putting its core functions at risk? Which are the necessary filters (HOFFMANN-RIEM 2001:16) ? How can the distance be bridged (HOFFMANN-RIEM 2004:60-62) ? There is no one-size-fits-all answer to these questions. The integration of rigorous methodology into law is an art, not a science. Given the many legitimate concerns listed above, every new case, every new topic and every new academic paper must find the individually best way to carry off the integration. The following generalisations are no more than indicators. Whether they fit, or whether new and better ways are found, must be left to the inventiveness of those who are actually doing it.
If lawyers are overwhelmed by complexity, their standard response consists in replacing substantive by procedural governance. If an administrative agency is granted discretion, the judicial control of decision-making procedure in the agency becomes all the more stringent. It has been suggested that a similar mechanism be used to handle the interface between formal social science and the law. Rigorous methodology should be admissible in court only if a statute permits the courts to rely on it (EIDENMÜLLER 1995) . This can hardly be convincing. One may already question whether the legislator understands formal social science any better than the courts. At any rate, the legislator is not likely to adequately administer the interface between science and judicial decision making. The responsibility for deciding about the limits of integration must be with those who are actually struggling with the strictures of applying law to fact. Moreover, practising lawyers would normally be hard pressed to find any explicit statement of the legislator. Usually, reading between the lines of legislative materials is the most they could hope for. If the suggestion were accepted in practice, it would simply make for more red tape. Before actually using an argument based on the methodology of a neighbouring discipline, the judge would have to write down a few justifying lines. There would always be a pertinent statement in the legislative materials if needed.
Not all legal topics are equal. Using a rational choice model to understand the effects of regulated access by competitors to telecommunications networks does not seem far-fetched (ENGEL and KNIEPS 1998; ENGEL 2002c) . Here too, the legal argument cannot be reduced to this. For instance, rule of law and the limits of justiciability play an important role. But rational choice modelling is much harder to digest if applied to, say, criminal sanctions on abortion. The closer the regulatory concern comes to an issue that naturally lends itself to a defined conceptual framework of a social science, the more the law has to gain from opening itself up to the methodological standards of this discipline. Consequently, the relative weight of the standard legal counterarguments decreases.
The two examples illustrate a further natural distinction. In disputes over network access, an actual or potential competitor desires access to the network of the incumbent. The competitor may in many respects be weaker than the incumbent. But competitors are firms, and enforcing access is a central element of their business plan. If the law allows for a good deal of methodological sophistication in deciding about the complaint, this is not likely to generate a problem of fairness. Both parties will be represented by the best lawyers they can get. If this is appropriate, these lawyers may bring in economists as experts. None of this would work in an abortion case.
Another option consists in exploiting the distinction between the generation and the representation of court decisions. There are, of course, substantial and necessary links between both (ENGEL 2004a). But the reasons provided for a judgment are not meant to be a description of the way the court has found it. Rather the reasons summarise those facts and those arguments that eventually turned out to be decisive. Also, the reasons legitimately speak with several voices. They are meant to convince the losing party that the decision could not have been otherwise. The parties are to learn what the judgment means for their future interaction. Higher courts are to be able to control the decision-making body. Finally, via the reasons, the court contributes to the professional discourse of lawyers, and to the evolution of law (ENGEL 2001a) . Against this backdrop, two options present themselves. The court might well rely on rigorous methods from the social sciences to generate its decisions, but it might write down a different, more accessible justification. Moreover, if the court wants to keep some of the rigour for the written reasons, it might write another part aiming at less sophisticated readers.
The most important distinction, however, is the one between the court system and legal academia. In principle, legal academics might entirely ignore the concerns listed above, and exclusively contribute to the scientific discourse in the field from which the rigorous methodology is taken. Actually, this is what many law and economics scholars have chosen to do. Doing so changes the character of the law as an academic discipline. It cuts the ties to jurisprudence. In order to mark the difference, one might speak of legal science, or of legal studies.
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There is nothing to be said against legal science in the sense just described. It is as useful as studying political institutions and the political process with the same conceptual apparatus. But those academics pay a price. They deliberately stop being actors within the legal system, and become mere observers. The judicial system will normally pay little attention to what they are doing, and for good reason. It will be unpredictable whether doctrine will pick up elements of this scientific discourse. If it does, what arrives in the legal system will exclusively be driven by its own dynamics.
The artistic component involved in integrating social science methodology into the law begins when an academic wants to serve the community of practising lawyers, but also to live up to methodological standards. Such exercises are necessary, because otherwise no true "division of cognitive labour" (KEIL 2003:368) occurs. Legal academia is uniquely situated to do precisely this. It may have access to both communities. From legal practice, and from those academics even closer to practice, it may learn about doctrinal evolution and the underlying real-life experiences. From the neighbouring discipline, such academics may not only learn methodological tools, but also how to apply them swiftly. Such academics may thus best be understood as interface actors (cf. HUTTER 1989) . It is their self-chosen task to creatively link both disciplines.
Cf. the Journal of Legal Studies.
In practical terms, these interface actors must gradually accumulate a body of experience regarding how to productively integrate rigorous methodology. The integration is easiest if there is already a doctrinal controversy. Practising lawyers are likely to pick the results up if the underlying conflict is rigorously modelled, or if an empirical hypothesis is rigorously tested. However, just writing down a model in mathematical language, or presenting a regression plot, will not do. If they are to have an impact on legal practice, such papers need a substantial introduction, telling practising lawyers how the model is derived from doctrine. Similarly, the results must be translated into a language spoken by legal practice. 19 A second option starts from a policy problem handled by law. Due to the policy orientation, the academic will not be able to just use one scientific concept. Consequently, the result will usually not be methodologically clean. But such a study may at least integrate more rigorous parts where this helps understand a crucial element of the issue. 20 A third option starts from a scientific finding or tool and explores its importance for practical law. Such a paper may easily start rigorously, but it will have to incorporate richer content in the explorative part.
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These examples demonstrate: the concerns about integrating rigorous social science into law are to be taken seriously. But there is no reason to throw out the baby with the bathwater. On the contrary: it is the proper role of legal academia to serve as an interface actor between the social sciences and judicial practice. This is a challenging, but a manageable task.
19 Although I am not using mathematics, the following paper is written with this intention, ENGEL in Die Verwaltung (1998a). 20
The best illustration of this approach in my work is ENGEL Abfallrecht (2002a) . 21
For this approach, the following paper may serve as an illustration, ENGEL in Engel, Halfmann and Schulte (2002b) .
